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ltfJffi£JBMffi#*H:F|s3. M/^^lft^^iM&o BflUtW=4#^St#fl«iW 

^^^^fP^irCi* Fab ^g^=^#+KW-^tt#3Rffl4«iSL#/>^a 
(Fay TN ^, 1988; Tutt A 4fc 1991; Jung G ^, 1991; Schott ME % 1993; French RR, 
1998; Somasundaram C % 1999; Schoonjans R ^, 2000a; Schoonjans R 4$, 2000b; Wong 
WMf, 2000 ) 0 

t mmmmmm^MMi^ , hh^i* tcr-cd3 

fi/£"f*H&, ^^^##'14^^;^-^^^ APC *ffl^^^«|b$!j^T»^* 
*J»^-t. CD3 S 5 #*^ftJtfc&$$, CD3-^TCRS##M^, ^J$^M 

tcr-cd3 £|w)#JgxmiC$iJM:kSjm ft&HW&Hi-5ffi$ftW#*il 

TO, OT^MBTM, t mMWlMkmMZ&]%.Wa cms & t *hm 

£gffy-<t#MWL^&3m, & T affi^flj^f CD2, CD4, CDS «, 
CD28 TOfflUHf# T Mj^^CSlavik et al. 1999), «l^g#i5, bJ 

cd3 mwnm cd28 ffi#^ai^^ , &fl]WK#MjS*^ t mmtoftft* wsfo 

(TAAMW^ilL CD3 fafaBm CD28 ffi#$$|ft5&##ffitt(BsAb)j^:£l&ffift 
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fr^r tcr-cd3 m taa, wmw^ik, n&mmm t Mj£itsf£»t:, m 

IL-2 (Lectin) ^»mS^£#^»t£4fc T *ffl 



MifL CD28 McAb Wl^ B7 £lfe-#'ftlSI#)W#f&-$. CD3/TAA te£ T 

M^foSHfrfco Demanet #(1996)ffi#L CD3/Id BsAb Mfi CD28 McAb M BCL1 * 
E*ft Balb/C /hlW^I, pJ«W 10 s tlQiffiiElil, 



BsAb g^T 20 if, M BsAb &t/ ffi ^7 #- 



l/10o Bohlen #(1997) 



mt CD3/CD19 BsAb fP^t CD28 McAb T ^fi^^rAUffttt B *ElfflJl 

scid ;hmm, mmmwmmm^, m.^w^m^^<m.o a- 



MM'fMf }jl CD3 m% CD2S BsAb ^mmmmmm&'Wm't, t\\ Renner 
(1994)&£ft CD3/CD30 *n#t CD28/CD30 W# BsAb ^tfAfaifc&K^E 



SCID ^ &£KiHo Mazzoni ^(1996) >&in; CD3 X $rC FBP(f|3|4^ TAA)f P 

^CD28Xjf£FBPM?t^#^in:#:|WlBtW, #^3H£«3g0j, Mff-^fgW^^ 
CD8 + T mm, tt^Pn FBP WIPIMSifflfl&^ft&ft. Manzke 3K1999)& CD3 X 

cdi9 w^tizwm cd28 mmm^im, b ^m^mmnmm^, 

btm&im CD3XCD19 5R##ifC^m?9S. BsAb «#@&^-)7±«f#M 
Grosse-Hovest #(1999)£3&Jri; CD3/tumor BsAb fe^ B16 Hfelf^lfi^W^ 
M^mifi^fr^S^WBJM^m^M, #LCD28 BsAb ^^•fflWBJMJft^^It® 

+I^ffiJ§ifttt, ift CD 3 irL^^ifC CD28 tft#ftj£@Bl!^ft, 

> 

M Af* £ HAMA (human anti-mouse immunoglobulin antibodies) j£ M , in |& 7 StrB 
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MlftS»g||, #-»Et3-^Rj^g( variable region)^— ^^-f-'g^E 
( constant region)M, ±gft|f^#C)lC^, 'UfeK^fcH^&^Mfr^ » 

&m-^&Kfo^=^&mmghw^±^n&mmm^K( ioo P >, &in± 

S ^ $l 0v? iR $J , complementarity-detennining regions, 

CDRs), MWffilft^^fflXlltfe, &&^HlJ£ttl0-#fft(P -sheet) # 

framework regions, FRs) 0 CDRs FRs fajH^iJiTDM "HBJ!^" ^|^)« 

ijjttA«$i&„ ^&ftffi!5^W-¥W±W^Ai fe ^TIaMBT^IS:in;fto 

l£— ftAMMC#M# CDR-#tttft#( CDR-grafted antibody)^&«#, Mi, 
M CDRs ^ttglj A«#*I35 1*1 , 3&«tlE«©jR^#Wl?LJ^^#^tta«ll±, 
S*^#ffl-^A«4fc. &P±, IWl-^AMfi^ttA^lll^li.^ CDRs, M£ 
j^^ft^lU^iJ^W^o ftlWHJl CDRs ®®MAMViWft FRs + . 

%%$mAMftmftto&&¥m&T&%mm$io m^m^m cdr s ^ frs mmn 
im> » : ^A*E^is*wtfcM^M«ai^ft^tt#Bt,^{x:#cD^ 

a»»^t^5lJ^J^»ffi^^^^tt^it#trLm« V H CDRs FRs Bt£3ft 
FR1 Jft Phe27 ^ CDR1 ^^JS#,WAiH«4'^ffi/S^S^ Ser27o Hffi Ser27 i» 

^ Phe27 B, mtfcWW&l mtMHfaWfai£'km i &. %U±, -®»in;i«E 

SlTl«*f$^i5§^ , ^B^TOilftH^o CAMPATH-1H ^tAlffiflcftjH 
— ^Stf&irfctt, Wfeti?Al®&&( non-Hodgkin^ES^P^MM^IJ^^^ffTfe^ 1 
2t«aSW HuRSV-19,D13VHFNS/VK 0 £!SW&#J— J&HBk^, i&#-^R 

s frs mm&mm^Ammm%^mmmmmM, ^b^rt^ew^^ 
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&MtrL cd3 m&mitem mm cd28 v h #w, a^^^=#^4fc#^i,® 

£^H##tt#fl<|ft**, «^(WJin:#SHM^fs]SgBt (Interlinker) 
S& IgG fit? Fc A«SSfi HSA |»#Jt^AMef gfi IgG3'CL 

&ft££f&0lftIE$^Sit#7&#. Interlinker FcH^^^^JS+lfti^M 
E&^Sfe^ Fc^t&SI£#j&:gjt& 0 Wfflft^HJ, ^EA IgG KMH^, IgGl ?| 
% ADCC ft CDC »lfc^*S. 'Sfflfct CH2 C Clq 9I^M$ 

^+ Glu318, Lys320 R Lys322 4S|Blfit±MI, ft^ Fc 

»£ft*l*ll&ffiJgft#M&"£, fl4PKt Fc 3l£Kf ADCC S CDC M^E®= IgG W 
ilf^^A CH2 ffy Asn297 ±. Hith, %ffi$M&A IgGl CH2 + 297-322 26aa 
fe^lf Asn297, Clq Glu238, Lys320 £ Lys322, fe% scBsAb 

^ttfafc+W— If" interlinker, it scBsAb ^W^M Fc 3l£ CDC 5telftljji£„ 
Interlinker HSA: ^^^ftM + W ^-^fn'JK, SlJIWI, M 

SSMWflJ^^»»^W«, -iP^O^a^ta^ffio HSA n£#*& 
^FAttlft4HHfP#, Sllt^f^l, ^ft±HWifiL»®e. tiSlfflll 

#fi M£tt±f in 20-40 JI£«, HHttXtff KlftftW^ffl . J&M HSA 

■fc 585 tISl, lir^f 17 ^-«, fiHtilfffi^M^W. W^#^BJ, 

III TOfeSI®^ HSA GWfcJf „ 0jfc, m (ffitl 403-427 & 

JlW 25 ^MSMSfi^^ja^rft interlinker. A&^S&^E IgG3'CL hinge: 

ittw&«S5£^iii-fe. a i g G3'CL 17 mi¥ 

m®&j£UR¥mum®mB ^mn^mx igG3'CL 

v.nmm, isig^, ^it^^aiw, 1991, 7 ox- 2.*ijm, jr^ie, 
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mmTMfoftm%mm, »ifi«, 1994, 14 en, 54 ; 3.i$mm, am#m.w, 

'J^Ttftft-^JtJ&J&tf. #■ % B ifC W a W , 1993 , 9 ( 3 ): 19 ; 4. 
Slavik,J.M.,Hutchcroft,J.E.&Bierer,B.E.(1999): CD28/CTLA-4 ft CD80/CD86 SCjSfe, -ft 
■^fPJilf b (CD28/CTLA-4 and CD80/CD86 families, signaling and function). %M^m% 
5 (Immunologic Research). 19/1:1-24; 5. Demanet C, Brissinck J, Leo O ^ : BCL1 JfrEJS 

(Bispecific antiboddy-mediated immunotherapy of the BCL1 lymphomarincreasd efficacy 
with multiple injections and CD28-induced costimulation). if[L^(Blood) 1996; 87: 4390- 
4398; 6. Bohlen H, Manzke O , Titzer S #:ffi CD3XCD19 MW%r'&fcW> CD28 

io m%mt, in n% t mmmn^m^m^m^h^m eb ^*ii-#wa#e 

(Prevention of Epstein-Barr virus-induced human B-cell lymphoma in severe 
combined immunodeficient mice treated with CD3XCD19 bispecific antibodies,CD28 



monospecific antibodies, and autologous T cells). ^(Cancer Res.)1997; 57: 1704- 

1709; 7. Renner C, Jang W,Sahin U ^ f4^(Science) 1994; 264:833-835;8. Mazzoni A, 

15 Mezzanzanica D, Jung G ^: CD3-CD28 &MWfe%tEft&fafoWfa&&Qfflk&fcft 
W T affiTI^ft.Wlft(CD3-CD28 costimulation as a means to avoiding T cell 
preactivation in bispecific monoclonal antibody-based treatment of ovarian carcinoma). 
Cancer Res. 1996;56:5443-5449;9. Manzke,0., Berthold, F, Huebe, K.^(1999): CD3X 
Cdl9 ?m&&&,Wm CD28 -«#±t?M T IH«M4 B-£# ft* W g M fiMlffl 

20 B£ftJ5M4(CD3XCdl9 bispecific antibodies and CD28 bivalent antibodies enhance T- 
cell reactivity against autologous leukemic cells in pediatric B-All bone marrow). 53 p^^S 
•)Eli^(Int. J. Cancer), 80:715-722;10. Grosse-Hovest L,Brandl M, Dohlsten M # : (Int. 
J. Cancer) 1999;80:138-144;11. Boulianne,G.L.,Hozumi,N. & Shulman, M.J. (1984): ^ 
?t)fb^'n'6tjit/AK#(Production of functional chimeric mouse/human antibody). Nature. 

25 312, 643-646; 12. Neuberger,M.S., Williams,G.T. & Fox,R.O. (1984): AW§rtfJ$I«#J 
fb otl S i& tft # (Recombinant antibodies possessing novel effector functions). Nature 
312,604-608;13. Jones, P.T.,DearJ>.H., Foote,J.# (1986): ffi*^ Sftj5#&£Eft#A 
iftfr'+'^lS^F^felx (Replacing the complementarity-determining regions in a human 
antibody with those from a mouse). Nature, 321,522-525; 14. Riechmann,L., Clark, M., 

30 Waldmann, H.^(1988): £ T ff ft £ $ A ifc W (Reshaping human antibodies for 
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therapy). Nature,332,323-327; 15. Fay TN, Jacobs I, Teisner B. ^(1988): JA^KM 

m^jmw.(FA-i m FA-2)ioT^rtiise (ppn m ppi4) ; &j$)L®nmm*p 

WtilPWM (Two fetal antigens (FA-1 and FA-2) and endometrial proteins (PP12 and 
PP14) isolated from amniotic fluid; preliminary observations in fetal and maternal tissues. ' 
5 Eur J Obstet Gynecol Reprod Biol ,29(l):73-85; 16. Tutt A, Stevenson GT, Glennie 
MJ(1991): »3± TCR/CD3 Sl=rM CD2 ffyfym^fefoftWRfctiL^QAtim T 
£fflfl&&tJH## F(ab')3 fif <%) (Trispecific F(ab')3 derivatives that use cooperative 
signaling via the TCR/CD3 complex and CD2 to activate and redirect resting cytotoxic T 
cells). £&&3fifeQ Immunol) 147(l):60-9; 17. Jung G, Freimann U, Von Marschall Z, 

10 #(1991): %-m=W&&fofaK&®imm&$1fi T «^|k(Target cell-induced T 
cell activation with bi- and trispecific antibody fragments). Effc^fl ^^^^^(Eur J 
Immunol) 21(10):2431-5: 18. French RR,(1998): r^£~#:^14ff F(ab)2 and 

F(ab)3 (Production of bispecific and trispecific F(ab)2 and F(ab)3 antibody 

derivatives). ^-^^^^^^(Methods Mol Biol), 80:121-134; 19. Somasundaram C, 

15 Sundarapandiyan K, Keler T, #,(1999): ^I^M^PIWJW'J&^^SOTItSfeJS*^ 
|&±W CD64 ^H##ftit#ffi®ct/W3f^:(Development of a trispecific antibody 
conjugate that directs two distinct tumor-associated antigens to CD64 on myeloid effector 
cells). Att#(Hum Antibodies), 9(l):47-54; 20. Schoonjans R, Willems A, Schoonooghe 
S, #(2000a): Fab ^^^^KiEW^tt|PH#^tt^L#^^^6tl^^-^^ 

20 (Fab chains As an efficient heterodimerization scaffold for the production of recombinant 
bispecific and trispecific antibody derivatives). J Immunol ,165(12):7050-7; 21. Schoonjans 
R, Willems A, Grooten J, ^(2000b): fi^##ft^=##ttift#WWa*-lR-fr 
(Efficient heterodimerization of recombinant bi- and trispecific antibodies). ^^jj^M 
(Bioseparation), 9 (3):179-83; 22. Wong WM, Vakis SA, Ayre KR, ^,(2000): 

25 jfc T IfflflMJ^ CD2, CDS m CD28 KlffM H^ttffitttoJWflftj^ Thl 

iffljfiEU? (Rheumatoid arthritis T cells produce Thl cytokines in response to stimulation 
with a novel trispecific antibody directed against CD2, CD3, and CD28). Scand J 
Rheumatol, 29(5):282-7; 23. Schott ME, Frazier KA, Pollock DK,^,(1993): &$&Wttft 
&Vtm%mfafa}i&mi}&, ftftft£®fr^m(^aia&an 9 characterization, 

30 and in vivo biodistribution properties of synthetically cross-linked multivalent antitumor 
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antibody fragments). 4^fPI®c^4^(Bioconjug Chem) , 4(2):153-65)= 
mX CD3 X gt^fciA CD28 V H Jtft&m=ft&$iW. 



2. 



9t1*(anti-tumor scFv X anti-CD3 scFv X 



anti-CD28VH)#ffi S &^ HO «JM^S @ ftf« i&fa M . 



5. 



LUC 



6. ^^^^##tt#wffiffl*j&i!ftt ptri mwmMo 

7. *wpjij*jftt#ttH##«:#^ ptri mm sDs-mnMmmm 



8. Mmn%&{ftmmmw&mmw^m*mestern &\ 
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Lane 1: pTMF $&#±$|(f ,■ Lane2 : H#^£ii#±?t .^ffl: lanel : 3j#^ 
tf[#±yft (400ug/ml) ; lane2 : H#^#C#±V# (40ug/ml) ; lane3 : = 
##ia#±*(4ug/ml) . 

s 9. mm^&m&=m%m*^ cd28 elisa ^h, itwii 

$^#pTMF±?f > TRI ^=##if[#±yS 0 

S 10. iiilP^^WffiH##^#^lpm0^JfeJl^^^ CD3 ^tM6tJ ELISA 
S + ftl PTMFSKOV pTMF ±m5®&m®m&foW.tfyB.M, TRISKOV ^ 

H#^irC#^lPm^^JifeM/LJ^^lM, PTMFJUR ft^MW pTMF ±y#Jg Jurkat « 
«JHlft£$, TRIJUR Jurkat aflj&JBIirtjjgft&J&o 

(0CCD3CD28: ffiJP*«^M3|#fcflE + CD3 tnC# + ^ CD28 ftfls, 0CCD3 : J/t#PJ4^ 
+ttCD3^#, TRI: ««H#^#, XtJfc: VectorCK: $ 

ffl 12. ^lP*lSW^fiH#^^#&5IEW^m>T-= 



ffititfB^^&JfB IWI &jfi®«® , » & — ^ oT^E( variable region) 
^-^h^'MlfelxX constant region)M, ME± 

ISttSF E( loop), 'Sinig^^ifCji^iRSlJ, W^S#^^|X( complementarity- 
determining regions, CDRs), ffiW^K P -Ht#( P 

-sheet) XW^, %kffi%MMK( framework regions, FRs), CDRs ^ FRs IMS 

"Fab JfL#" Fd g V H +CH1 #!5nMlft«M, 

&-*ttffl-il!Ett&&, mm^-MW, ftTtt^ftZ-, t 

"«i>v$ (scFv)" ftfflsaig^jtw-^^u, ftK^Wor^ix: 
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"M'HRM&ft. (Minimal recognizing unit, MRU) " ^fi#.^CDR^, 
"«#(;#(Reshaping antibody)" fetal # CDR S=ttirL#(CDR-grafted antibody) . 

fflSH^Mg^^^wwii cdrs x&A«#*ift cdrs, hmunwm 
cdrs t^&mji^«ft^ sjfcufxt frs ^^mmmnmmm^, * 

#ift#&4M8ffitt, CD3 m Fab. WS:#gc«tt;#iU^^ttACD28 

ft Fab, J£#ft#JjE4«ffi#&&W$tt. 

fe&fcmm^m&^m^iiLW* , m^m® Fab, #-^irL#^«^#nTW 

Fab> ^ifL#^«#o 

*^^WW4llH#^#ft^jii$tjH>«e<i^Si^:#, gfc«A CD3 ft 

ft*a0Jft^#-liH##JrL#t, J^ftg^irCA CD28 ft#$#t#*#& 

• v H , ^IIII $nTWf tttMPf^J + ft-f + : 
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VHWV RQP PGK GLEW LGV 

I W A GGGT NYN SAL MSRR 

VTS SDD TSKN QFS LKL 

SLSS VDT AVY YCAR DKG 

YSY YYSM DYW GQG TLVT 
V S S 

^iaA CD3 M Fab, &m&fom&im&UR&mfoA CD28 ffy Fab, J£#ffi#ljfc 

(ft— #: 

(l)pelb 

MKYLLPTAAAGLLLLAAQPA 
1 ATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCTGCCCAACCAGCC 
TACTTTATGGATAACGGATGCCGTCGGCGACCTAACAATAATGAGCGACGGGTTGGTCGG 
M A Q V K L 

61 ATGGCCCAGGTGAAACTG 
TACCGGGTCCACTTTGAC 

■ 

(2) Gly 4 Ser 

G G G G S 
1 GGTGGTGGTGGTTCT 
CCACCACCACCAAGA 

(3) (Gly 4 Ser) 3 

GGGGSGGGGSGGGGS 
1 GGTGGTGGTGGTTCTGGTGGTGGTGGTTCTGGTGGTGGTGGTTCT 
CCACCACCACCAAGACCACCACCACCAAGACCACCACCACCAAGA 

(4)HUMAN-I g G-Fc 

NSTYRVVSVLTVLHQDWLNG 
1 AACAGCACGTACCGGGTTGTAAGCGTCCTCACCGTACTGCACCAGGACTGGCTGAATGGC 

10 
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TTGTCGTGCATGGCCCAACATTCGCAGGAGTGGCATGACGTGGTCCTGACCGACTTACCG 
K E Y K C K 
61 AAGGAATACAAATGCAAG 
TTCCTTATGTTTACGTTC 

5 

(5) HSA 

FQNALLVRYTKKVPQVSTPT 
1 TTCCAGAATGCGCTGCTGGTTCGTTACACCAAGAAAGTACCCCAAGTGTCAACTCCAACT 
1 0 AAGGTCTTACGCGACGACCAAGCAATGTGGTTCTTTCATGGGGTTCACAGTTGAGGTTGA 

P V E V S 
61 CCTGTAGAGGTCTCA 
GGACATCTCCAGAGT 

15 (6) C-myc 

EQKLISEEDLN 
1 GAACAAAAACTCATCTCAGAAGAGGATCTGAAT 
CTTGTTTTTGAGTAGAGTCTTCTCCTAGACTTA 



(l)HINGE(^ |R]):HUMAN-IgG3 'CL 



PCRPCTHTTDGLPTKLE 



(2)HINGE (IE In] ) : HUMAN -IgG3'CL 



30 ELKTPLGDTTHTCPRCP 

35 Mo 
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^mm^fr^Tf^uA, 84kDa, mwwmm 

3. frftw&T&msmittfo, &A cd3 «a cd28 tit fa, nn-^xm 

W8flkfa®Mhft( Reshaping antibody), J8 &7:&&M&; 

4. ftWtt^fU, ®i±#^6tUifa]3£^tt (interlinker), ffi^irC#TO 

5. H#&#i£ge£-«±j$-^iS Instill; 

* JlXhoI,BainHI^I$^#SDm##in;#S El T$iSE3iAa]j£|i: 
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m#^#&»&^JWff »AUpTCHl ^^Jt^&M^pTRIo ffl^ 
&M^pTRI$tft|@i±^JlBL21 o Wratt3S:ftif^»SII#-#j8P*j(f50ug^ml 
fitlLB^, 37 o Cig#SOD 550 ^0.4-0.5BiJ-, [Rjif #U' : l :i JPA»it^0.8mmol^Kj IPTG, 
5 ^^±f#4/jN0to WMMfcf*®, 12000rpm^£>10min, ±^&^t£ 

10 — . pUMHl ftjftjt: 

^jSIM^Milt pUC19 Si^M*, 5'-Hindni-pelB-Human IgG3'CL 

hiiigeC^I^J-Gly^er-XhoI-BamHI-Gl^Ser-HSA-Gly^er-Ndel-EcoRI-S'W^^ttM-Sa 
A5!j pUC19 m Hindm, EcoRI ^Bfc-fcO&j^Wt&Jffi. 

15 

PI : 5' -CCCAAgCTTATgAAATACCTATTgCCTACggC-3' 32nts 

P2 : 5' -GCCCAGGTGAAACTGCCGTGCCGTCCATGTACTCACACCACTGACGGTCTGCCGACCAAATTGGAA 
20 GGTGGTGGTGGTTC-3' 80nts 

P3 : 5' -CTGCTGGTTCGTTACACCAAGAAAGTACCCCAAGTGTCAACTCCAACTCCTGTAGAGGTCTCAGGTGG 



TGGTGGTTCTCAT-3' 81nts 
RE1 : 5' -CCggAATTCCATATgAgAACCACCACCACC - 3' 30nts 

RE2 : 5' -TTCTTGGTGTAACGAACCAGCAGCGCATTCTGGAAAGAACCACCACCACCGGATCCCTCGAGAGAACC 



RE3 : 5' -GGCACGGCAGTTTCACCTGGGCCATGGCTGGTTGGGCAGCGAGTMTAACAATCCAGCGGCTGCCGTA 
GGCAATAGGTATT-3' 81nts 

%mmm pcr m 6 ^mrmmn 285b P mm^mxwL* 



25 



ACCACCACCTTCC -3' 



81nts 



30 



13 
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1. M pcr TMimBM^Mfrn 

m pcr mm^rmm^-frft®:, pcr ^i^mssi 5. % 

-^#P1,P2 S RE3 > RE2^PCRM^M1 M VCK^MM^WlMI; 

%-$mn3mm^ftB. mi,m2 mmfciMX, mi±M pcr mn&&° i). mi 

5 #J$#: ft P1,P2,RE3,RE2 #^Jt!£M 4ul(^ lOpmol^RAHJ^Oi^ , 

#PA 10XPCR Buffer 3ul,4ul dNTPs (2.0mmol/l each),lul pfu DNA M^B (3u/ul) ,M 
ddH 2 0 ft&M&fofcM 30ul,tlPA lOOul mi&Gm, M*3, m? 30 $6 PCR ffiif : 94 
t!$tt lmin., 55°CM^ 30 #, 72°CM# 40 #„ PCR ?*$&]f 2.5%^BIH»lt 
^, ^^SJl**J^DNA0l|jCKit,lHlife^f1BfitlDNA>tS- 2). M2 «#: & 

10 PS^l^-tJtS^^ 4ul(^ lOpmol^pAilJ^i"'^, ftMtUK 10XPCR Buffer 
3ul,4ul dNTPs (2.0mmol/l each),lul pfu DNA (3u/ul) ddH 2 0 IF^JlJ&Ws 

gU 30ul,JpA lOOul faW&ife, M^}, i4^T30f&PCRffi^: 94°C» lniin., 60°CiI 
^C30#, 72°CM#40# o PCR ^Wff 2.5%^||||}«e|^, 
JK DNA « Kit, mTOM fill DNA Jtgo 3). £4£ PCR F^SWf: ^ M1,M2 #^ 

15 lOul ipA^'frt^, ^JinA P1,RE1 # 4ul, 10XPCR Buffer 3ul,4ul 

dNTPs(2.0mmol/l each),lul pfii DNA H-pi (3u/ul) ddH 2 0 WWM 30ul, 

*nAl00ul^#5!lt, M^f, ^T30 3£PCR#JF: 94°C^ttlmin., 55°Cii^30#, 
nVMW 40 fj>. PCR r^^T 2.5%^Jf$f flJffi^^llMlS DNA 0 

lit Kit,»#Tfflf DNA tf|£o 

20 

2. PCRrif^tffitlP^J^I^tTJM^m 

Jl HindHI m EcoRt *f PCR ±& DNA ^^f lug DNA JtM 40ul 

M^l^ (1 XBuffer M,30u &} HindlH ft 30u $J EcoRI), 37°C@|JS? 4 /.hEtf, 1%^ 

25 'm&^m&^rfokitim, RfcmmnmmmtfimwK&o 



3. m>i¥ffi.%t puci9 mu$L 

^mW,^i^m^MM P UC19/DH5 a #.^,^E 5ml LB i&MC^ Amp 
lOOug/ml)* 37°C±§#3i$,12000rpm 1 ^#l|5C*B#<. tftifciBrF 1 OOul Solution I 
30 ( 50mmol/l Glucose, 10mmol/l EDTA,25mmol/l Tris pH8.0),?5#M£| 0 jfflA 200ul trlfi 

14 
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MM Solution H( 0.2moVlNaOH, 1% SDSXHRfil, ftSS^fS'J 4-5 Wl^Sf 1 
^tSSca 3 #HA 150ul I^W Solution HI ( 3mol/l KAc, pE4.S)M*3J3^tk 

J$afcS5 4H+. 4°C,12000rpm^ lO^t. &£±fllM;B— fttogt. JflA2|&# 
^M^^R^SI, tltl 10 3Bt, 4°C, 12000rpm M'b 20 DNA U 

10%Z.Mtfi-M, W DNA =Hfk% , ft&mT lOOul ddH 2 0 * (•£ RNase 50ug/ml), 
37°C^ft 1 /jN0fo MA^mmW}: CI: 1), ISIB^. gffi, 12000rpm ^ 

12000rpm fci£> 5 Hf±iS^-I^f ^, JpA 1/10 #$*#J 

NaAc(3mol/l,pH5.2),2 fc#&,tfy%&ZiB, 4°CM 1 />B*. 4°C, 12000rpm frfr 20 
#±Jft, DNATOffl70%£ISifeH®, ^jsm»T25ulddH 2 0c 

4. mfom puci 9 w pgf m & 

ft HindHI #1 EcoRI Xi|-g5# DNA %L lug pUC19 £ 40ul 

(1 XBuffer M,30u $ HindHI ft 30u W EcoRI), 31 VMM 4 />Bt, 1%^IhII 

^wpi^f 6 ^. kitmss, mmnmmmft s= 

5. DNA 

&|II4feM3!Ml«J pUCl 9 ^ 40ng,)K*^ PGR 20ng, Jp A2nl 1 0 X T 4 DNA 

mkMWLp?WL> lul T 4 DNA i£« (^J 20u) ,Aq ddH 2 0 20utfl'$3, 16 c C3£ 

6. 

J3&ftWJ#:ft©fr0W$53£&*fflfl&: WSL LB ¥&±M£F£ ToplO 
3mlLB^#J##S^, 37°CS^#ilfto £J l%fft^fti^^ 30ml ft LB 
ftft^^**. 37°Craj##S OD {6ft 0.3-0.4 &fr, MIfMt 10 4 
•C, 4000rpmto 10 IF*±*> 20ml 0.1mol/l CaCl 2 ftfc 

MS 30 , 4°C , 4000rpm 10 £*±fc, inA 2ml »W 0.1mol/l CaCl 2 

(^•20%^) nil, ^2ooui^o ^Rmm^&^-iovim* 

15 
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7. mm. dna my^tofmRmfr£& 

i<M&&m&mnAm2ooums&mmtip, im, 30 42°c 

7m 90 #, ItBPg^ ftKJ&t 5 LB(-£ 100ug/ml Amp.)WW±, ifeffi 

#$Jffl HindHI, EcoRI WMW ; W P1,RE1 3 1 t/tfj PCR ^jgilf A«>f|£lftM 

pUMHl„ 

— . pUMH2 ftp^M: 

pUMH2 pUMHl £ XhoI,BamHI fctiMAUA IgGl CH2 4" Fc 

jta^/ interlinker ^^IPM^ scFVX^l CD3 scFv MWmXVf (BsAb) >rM$o 
PALM-Fc M*4^*»SMlft^W^f|3M scFVXtfC CD3 scFv MW^W 
(BsAb) SHGWeQS^ &MW^Wft&mW¥%: -XhoI-tfC Ovarian carcinoma 
VH-(Gly 4 Ser) 3 -Jjt Ovarian carcinoma VL-Fc-^C CD3VL-(Gly 4 Ser) 3 -#C CD3VH-BamHI- . 

i. mm^wxmim&mkVG 

^W&'bKmLjm. pALM-Fc, m Xhol m BamHI M^WMU DNA j®« 
ft: ^ lug MS pALM-Fc £ 40ul Sj^fr^'r 1 (lXBuffer M,30u #J Xhol fn 30u 
tfy BamHI), 37'CHjS? 4 ^Bt, l%^H«%^«iJMft^jS, &-&$E-&ji^b 

i. jt*£ pumhi mmmfoWMmfcm&fa 

m Xhol BamHI >tfi4#: DNA itfi^gft: lug Mfe pUMHl £ 40ul 
%^ (lXBuffer M,30u ift Xhol fP 30u ftJ BamHI), 37°CSIIf 4 />Hf, 1%^IIM 

3. DNA t&&&8M, DNA fft&ik, m^m^MM 

TO&MSftTJ pUMHl m MngMn®W&RfaWft& 20ng, i)PA 2ul 10XT 4 

16 
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DNA«it£I}«, lulT 4 DNA3i« (^20u) M ddH 2 0 20utfg^, 16 

°C«j±^o lOul ^M^ttAgU 200ul M^l, #Mj$ff30# 

42°CtK^ 90 #, ^BPS^*^ 5 LB(-^ lOOug/ml Amp.)&W& 

&]fi*fc. ##J^ffl Hindm,EcoRI WO®; XhoI,BamHI ymWBMAftSftUft&o 
^fe)5 fa P0 P UMH2 . 



Jf^«H##in;#^s*ii^# ptchi ft^:$ra&MfcM^#ffi#3; 

|»# pUMH2 &$M>m$jiffi$. pTCHl ftE&^&«tt pTMF SA: -Ndel- 
(anti-CD28VH)-(c-myc)-Gly 4 Ser-Human IgG3 'CL(1 7Aa,IE |s])-BamHI- it J£jgf£j . 
1. 3gj£Mf£ pTCHl tfjfo 



*ffl«S^J^*l€^-#W-NdeI-(anti-CD28 VH)-(c-myc)-Gly 4 Ser-Human IgG3'CL 
(17Aa,IE[R])-BamHI-jt©WM*ipUC19, TO lug i|*M*3i#PAl!] 40ul &JS#^+ (1 
XBuffer M,30u fitl BamHI fP 30u #J Ndel), 37°CHJ§| 4 />Etf, |gT^#-NdeI-(anti- 
CD28VH)-(c-myc)-Gly 4 Ser-Human IgG3 'CL(1 7Aa, IE ft )-BamHI- # ® 5 & |W! #&#T 
ffi Ndel fP BamHI &&&&&& pTMFo l%^IIff W^^M^ft^jg, 



^0fe^55lMpTMF^4Ong,mi|-a6<]anti-CD28 VH 20ng, jjp A 2ul 10 

lul T 4 DNA ((% 20u) jM ddH 2 0 20ul,M 

ioui »m-£-»ad 2ooui BL2i m^mm^, 



X T 4 DNA i 
^, 16°Ci£ 



$1^ , MM 30 , 42°C ?m 90 # , & SP 5 , .$jtf|rf LB(^ 50ug/ml 

#«/SM*fc±'h; Hindlll, meiMBW&&\XMmft&* 

^Jsfflttlt^ pTCHlo 



2. ptchi ®mmftwBMtt>%.mik 

ffl Hindm ftl Ndel DNA a^rM: & lug ME pTCHl £ 40ul 

^4" (1 XBuffer M,30u fitl Hindlll fP 30u fitl Ndel), 37°C|§jS? 4 l%S£Jit6$ 

17 
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%Hffi£'bMfflkffi%L pUMH2, ffl Hindlll $3 Ndel MMU DNA M^tt: 
TO lug MB pUMH2 & 40ul fc&W^ (lXBuffer M,30u ffy HindlH Si 30u $J 
Ndel), 37°CHiS? 4 /jMtf, l%^Ig»^*^^iijmft^^jH, &te&-fc#*hKTT 

«@Mffi&», ^mmm^m^w^rFn kit ^^0^^^ 

4. dna dna famik, m&%MtiMm 

20ng, *nA2ul 10 XT 4 DNA luIT 4 DNAj$gg§ <^20u) ,fo ddH 2 0 

M&#^R20ul,M, 16°Ci£g&$u 10ul^M-^»A5!]200ul6^li^«fl&4', 
M^J , Mil 30 , 42V7km 90 #, jfcBPS^ « + 5 LB(# 50ug/ml 

^lJ*fflHiiidIII,NdeI^St-S]^^A^^iJI>T-^o ^Jsfitlffi 
t4M^ P TRI(^S6)o 

5. mK&S£=ffim4*Kl&& 

mLl&feJstt Mft pTRI ^PBtt^It^m^^PJ^SP*-* 50ug/ml fid LB 
37°Ci^#M OD 550 ^ 0.4-0.5 Jtf, fri£#W#nAim83j 0.8mm O yi &) PTG, 
4 / J X 0 tt^j&J^, j&J*qBWlf#, 12000rpm frfr lOmin, ±7itM; 
^S^T 12%jfP 8% SDS-PAGE Efeifc. 

IRW»Wfid»J#llT* 1: 



18 
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1 



£M$5% ##J&12% #ffiflfc8% 



30%Acr/Bis(29:l)(ml) 


0.5 


6.0 


4.0 


0.53 


1.5MTris- 




3.8 


3.8 




HCl(pH8.8)(ml) 










l.OMTris- 


0.38 






0.5 


HCl(pH6.8)(ml) 










10% SDS (ml) 


0.03 


0.15 


0.15 


0.02 


10% AP (ml) 


0.03 


0.15 


0.15 


0.02 


TEMED (ml) 


0.003 


0.006 


0.009 


0.0012 


ddH 2 0 (ml) 


2.1 


4.9 


6.9 


0.93 



# ft M&M: IiIS# B ^fiffi^l 2 X SDS ( lOOmmol/l Tris-HCl 

5 pH6.8, 200mmol/l DTT, 4%SDS,0.2%»M, 20%"^) Ml=r, $zM&bq& 5 

25mmoI/l Tris-HCl,pH8.3, 0.1%SDSc TOft#OT#.Fp±#, 11 
J! 60V, ##ft3tA#«, fIEl20Vo 
10 m&RM&i 3&B%^#r£M R250 M (0.25g R250 ^ 100ml TO- 

i-*Z.SM^ (90ml TO: 7jC (1: 1, v/v) 3fH 10ml #R£K), ^Mlfefe 6-12 /> 

Western £pj& : ±3£ SDS-PAGE #^#J#ftjf| Bio-Rad Mighty Small Transphor ^ 
15 S't'S^^M^yt (39mmol/L "fril^, 40mmol/L tris 0.03% SDS, 20%W) 100V 
$IS 1 ^0t,^EPj5KMA^ffl«4 5 &I^M^0t(^a^:5%mii«^|^ TBS 
^(TBS: 100 mmol/L Tris-HCL, PH=7.5, 0.9% NaClXM TBST(^ 0.1% Tween20 ift TBS) 
ffi^M, ^fe&iB+o 1: 1000 ##WirC 9E10 &Jfc4Cg$&g§^ 1 /jMtf, 

20 MLj5&mVa&&M^ (6mg/ml DAB, 1% H 2 0 2 ) Mfe 5-15 ffl. S 8 ^fcfr 
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84kDa &&m&ift&£ft* 



mj*®.mm&M jurkat mmm&M.> fpjysmft skov3 ^mmm, 

CD28 &8KK4HtAQMl ELISA ft 4'C&$, 0.05% Tween20 fitf PBST «H#C, 
jjP 200ul 1%&<J BSA Mm 2 'hBf , ^pJ^^Sf ft=&&$tftlS.P ±tii£'& 1 

'M, in A 1: 1000 9E10 fJgTRmM^ 1 'jMtt, $5fcH 

Sfc. Si/nAl: 1000 ##^HRPfeiBW^ t «#^^l <h&fr, Sfe53&. 
tJMM't 1 (lOmg/mlOPD, 1%H 2 0 2 ) SfeB. 96 ?LH#«J£ OD m ° @9«10 

a fife SK0V3 gfflfl&Jg, CD3(Jurkat *fflJtH)fP CD28 i&5fLWMWVk&M° 



2 *fo&m=m&ftfctt#ft&j53%&M%. 

PBMCs(^mi^M#E«)El3 Ficoll &8&&&>b-%&M& a gttgHJGL 
^^aafl&SS^SS 37°C W 2 SKOV3 $E«fi^ 96 5U&#&±, 37 

•c, 5%co 2 Mii^»W3i«^is^Mo wmmm (pbmcs) ^-^^^mtwn 

A#?L (WlBtiPA^IWI^MS^^^, &Wfc% 250ul (##aUH^#J^ffl^ 
i£#S##) = 96 ?Li##ft$A 37°C, 5% CQjSffi+WW 3 ^ D RPM1640 

^mmtWimk^^mm* &?l#pa 2ooui rpmi64o 20ui mtt m 

m (0.5mg/ml 5 Sigma) ^ilfffW 4 /jMtf, ^*MTT^, iP A lOOul DMSO 2§« 
MffTBl&ftl formazan, g§t*ft$!!|£ OD 490 o «i&itW;ft?L B ftpfE 

«fnm«iMra c, e, ««« 

$=ioox(c-E)/(c-B)c SI ii W^^*bj, H!|#^©;#4#^^WmsW*^IP*« 

isii&w^, ^M^s^irLipmrs scfv + #l cd3 scFv pu^^iafn^ipmjs scFv + m 

CD3scFv + irECD28scFvKj^Mo 

3 

WkWMVcmA^MMM SK0V3 SF^Cfr 1, OOOrpm 5 %Qf, mM=f%±^^. 
$?UJPA2X10 2 ^SKOV3«, 37°C^ 5% C0 2 ^f|4"»WM, ±Jfcfr&f|i!l&fa 
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PBMCs A 100 IU/ml IL-2 . 3TC^Mo 1# PBMCs ffl RPMI1640if#^»H&, 

ll-2, &mfeM±/$m (20: 1) JnAgij7s?L±t#fe4'o IwiHtOnAffi 

$i&i&=M%$i#frm±m. 37°c, 5%co 2 4>*W2 /jM3tjswjaMic^T»?s 
^&}Mmm##im° m umrm 2 s^sm^, 2 ^jf^m^, skov3 ^ 

5 4 /hW SK0V3 JfflJfeJF^jS?, 10 'mm±£$k SK0V3 ^fflffi 

* 2 ifcfPMSF HK4^##ffi#tt:?ETOj» 





400ug/ml 


40ug./ml 


4ug/ml 


40ug./ml 






40% 


30% 


20% 


10% 


0 



+ PTMF ±m 
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m g a ^ 



10 



i. ^mAmm^m^w^mt, t^mm^ Fab> #.«tft#ia#. 

##ttt, &mtA CD3 W Fab, J^«inl#^^#(USS^A CD28 ffy Fab> 



#^«#^fpM^Fab, 

»iriA CD3 ft#-filJn;tt, gfc^iriA CD28 W*«tt#3S»M*W . 

4. Scjife5pjs* 3 pmm^mm^tfiw, n*, mmi^mw< cd28 



QVQ LQES GPG LVK PSQT 



15 LSL TCT VSGF SLS DYG 



VHWV RQP PGK GLEW LGV 



20 



I W G GGTN YNS ALM SRRV 



TSS DDT SKNQ FSL KLS 



SVDT AVY YCA RSYY YSM 



25 DYW GQGT LVT VSS 



30 



QVQ LQES GPG LVK PSQT 



LSL TCT VSGF SLS DYG 



VHWV RQP PGK GLEW LGV 
35 IWA GGGT NYM SAL MSRR 
VTS SDD TSKN QFS LKL 



40 



SLSS VDT AVY YCAR DKG 
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YSY YYSM DYW GQG TLVT 



V S S 

mmmw, &m%A cd3 m Fab, ^.mm^^m^R^UA cd28 « Fab, 

(1) MKYLLPTAAAGLLLLAAQPA 
M A Q V K L 

(2) G G G G S 

(3) GGGGSGGGGSGGGGS 

(4) NSTYRVVSVLTVLHQDWLNG 
K E Y K C K 

(5) FQNALLVRYTKKVPQVSTPT 

P V E V S 

(6) EQKLISEEDLN 

PCRPCTHTTDGLPTKLE 
ELKTPLGDTTHTCPRCP 

Mo 

io. ®mmm$.smmmw, ^ptrl 

23 
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12. ^mmmmopmm^^mm, -ZM^mmo 

10 ffiito 

is. mmmiwjsm, ^mamMmmo 



24 
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1/14 



mt£j&-ft^ Linker g(HindIII-peIB-£ ft hinge.G,S-XhoI.BamHI-G 4 S-HSA-G,S.NdeI-EcoRl) 

p^CI9 

HindHI-E.coRI Wfl — I 

7 

pUHMl 

I 

pALM/ tt^-f scFv - Fc-anti-CD3(BsAb) 

<-XhoI,BamHI ^ftj ► 

IsMfe BsAb >tS 



Si 



pUHM2 



HindilHvdel JR-ft) 



BsAh-]inker#f£ 



pTMF 



pUC/CD28V lf G 4 S-Hinge IE ft -T A A 

«-NdeI-BamHI «SS^ 



.Hindlll-Ndel^W. 



pTCHl 



pTRI 
IPTG 

* 



1 
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QVQ LQES GPG LVK PSQT 
1 CAGGTACAGC TACAGGAATC TGGTCCGGGT CTGGTAAAAC CGTCTCAGAC 
GTCCATGTCG ATGTCCTTAG ACCAGGCCCA GACCATTTTG GCAGAGTCTG 

LSL TCT VSGF SLS DYG 
51 CCTGTCTCTG ACCTGTACCG TATCTGGTTT CTCTCTGTCT GACTATGGTG 
GGACAGAGAC TGGACATGGC ATAGACCAAA GAGAGACAGA CTGATACCAC 

VHWV RQP PGK GLEW LGV 
101 TTGATTGGGT ACGTCAGCCG CCAGGTAAAG GTCTGGAATG GCTGGGTGTA 
AAGTAACCCA TGCAGTCGGC GGTCCATTTC CAGACCTTAC CGACCCACAT 

I W G GGTN YNS ALM'SRRV 
151 ATATGGGGTG GAGGCACGAA TTATAATTCG GCTCTCATGT CCAGACGTGT 
TATACCCCAC CTCCGTGCTT AATATTAAGC CGAGAGTACA GGTCTGCACA 

TSS DDT B K N Q F S L KLS 
201 AACCTCTTCC GACGATACCT CTAAAAATCA GTTCTCTCTG AAACTGTCTT 
TTGGAGAAGG CTGCTATGGA GATTTTTAGT CAAGAGAGAC TTTGACAGAA 

SVDT A V Y YCA RSYY YSM 
251 CCGTAGACAC CGCTGTATAC TATTGTGCTC GTTCCTATTA CTATTGTATG 
GGCATCTGTG GCGACATATG ATAACACGAG CAAGGATAAT GATAAGATAC 

DY W GQGT LVT V S S 
301 GACTACTGGG GTCAGGGCAC CGTGGTAACC GTATCTTCC 
CTGATGACCC CAGTCCCGTG GGACCATTGG CATAGAAGG 

QVQ LQES GPG LVK PSQT 
1 CAGGTACAGC TACAGGAATC TGGTCCGGGT CTGGTAAAAC CGTCTCAGAC 
GTCCATGTCG ATGTCCTTAG ACCAGGCCCA GACCATTTTG GCAGAGTCTG 

LSL TCT VSGF SLS DYG 
51 CCTGTCTCTG ACCTGTACCG TATCTGGTTT CTCTCTGTCT GACTATGGTG 
GGACAGAGAC TGGACATGGC ATAGACCAAA GAGAGACAGA CTGATACCAC 

VHWV RQP PGK GLEW LGV 
101 TTCATTGGGT ACGTCAGCCG CCAGGTAAAG GTCTGGAATG GCTGGGTGTA 
AAGTAACCCA TGCAGTCGGC GGTCCATTTC CAGACCTTAC CGACCCACAT 
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I W A GGGT NYN SAL MSRR 
151 ATATGGGCTG GTGGAGGCAC GAATTATAAT TCGGCTCTCA TGTCCAGACG 
TATACCCGAC CACCTCCGTG CTTAATATTA AGCCGAGAGT ACAGGTCTGC 
VTS SDD TSKN QFS-LKL 
201 TGTAACCTCT TCCGACGATA CCTCTAAAAA TCAGTTCTCT CTGAAACTGT 
ACATTGGAGA AGGCTGCTAT GGAGATTTTT AGTCAAGAGA GACTTTGACA 

SLSS VDT A V Y YCAR DKG 
251 CTCTGTCTTC CGTAGACACC GCTGTATACT ATTGTGGTCG TGACAAAGGT 
GAGACAGAAG GCATCTGTGG CGACATATGA TAACACGAGC ACTGTTTCCA 

YSY YYSM DYW GQG TLVT 
301 TACTCCTATT ACTATTCTAT GGACTACTGG GGTCAGGGCA CCCTGGTAAC 
ATGAGGATAA TGATAAGATA CCTGATGACC CCAGTCCCGT GGGACCATTG 

V s s 

351 CGTATCTTCC 
GCATAGAAGG 
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(1) pelb 

MKYLLPTAAAGLLLLAAQPA 
1 ATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCTGCCCAACCAGCC 
TACTTTATGGATAACGGATGCCGTCGGCGACCTAACAATAATGAGCGACGGGTTGGTCGG 
M A Q V K L 
61 ATGGCC CAGG TGAAAC TG 
TACCGGGTCCACTTTGAC 

(2) HINGE( £|6j ):HUMAN-IgG3'CL 

PC 'RPCTHTTDGLPTKLE 
1 CCGTGCCGTCCATGTACTCACACCACTGACGGTCTGCCGACCAAATTGGAA 
GGCACGGCAGGTACATGAGTGT GGTGAC TGCCAGACGGCTGGTT TAACCT T 

(3) Gly4Ser 

G G G G S 
1 GGTGGTGGTGGTTCT 
CCACCACCACCAAGA 

(4) (Gly4Ser) 3 

G.GGGSGGGGSGGGGS 
1 GGTGGTGGTGGTTCTGGTGGTGGTGGTTCTGGTGGTGGTGGTTCT 
CCACCACCACCAAGACCACCACCACCAAGACCACCACCACCAAGA 

(5) HUMAN-IgG-Fc 

NSTYRVVSVLTVLHQDWLNG 
1 AACAGCACGTACCGGGTTGTAAGCGTCCTCACCGTACTGCACCAGGACTGGCTGAATGGC 
TTGTCGTGCATGGCCCAACATTCGCAGGAGTGGCATGACGTGGTCCTGACCGACTTACCG 
K E Y K C K 
6 1 AAGGAATACAAATGCAAG 
TTCCTTATGTTTACGTTC 

(6) HSA: 

r 

FQNALLVRYTKKVPQVSTPT 
1 TTCCAGAATGCGCTGCTGGTTCGTTACACCAAGAAAGTACCCCAAGTGTCAACTCCAACT 

AAGGTCTTACGCGACGACCAAGCAATGTGGTTCTTTCATGGGGTTCACAGTTGAGGTTGA 
P V E V S 
6 1 CCTGTAGAGGTCTCA 
GGACATCTCCAGAGT 
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(7)C-myc 



EQKLISEEDLN 
G AACAAAAAC TC AT CT CAGAAGAG GATC TGAAT 
CTTGTTTTTGAGTAGAGTCTTCTCCTAGACTTA 



(8)HINGE ( IE[n) > : HUMAN -IgG3'CL 



ELKTPLGDTTHTCPRCP 
GAATTGAAAACCCCGCTGGGTGACACTACCCACACTTGTCCACGTTGCCCG 
CTTAACTTTTGGGGCGACCCACTGTGATGGGTGTGAACAGGTGCAACGGGC 
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PI 32bp 



P2 SObp 



P3 81bp 



RE3 81 bp 



PI 32b 



RE2 81bp 



RE1 30bp 



RE2 81bp 



P3 81bp 



RE1 30bp 



PI 32bp 
> 



Hindlll 

_ I 



1 



1 

PGR n 



m pgr 



RE1 30bp 



EcoRI 
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<i i o> t si ^# 7%&$m%ff\ 

<120> Jfcj|fc.f*t=##$l# 

<130> IP02008 

<160> 10 

<170> Patentln version 3.1 

<210> 1 

<211> 113 

<212> PRT 

<213> Artificial 

<400> 1 

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
1 5 10 . 15 



Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asp Tyr 

20 25 30 



Gly Val His Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 45 



Gly Val lie Trp Gly Gly Gly Thr Asn Tyr Asn Ser Ala Leu Met Ser 
50 55 60 



Arg Arg Val Thr Ser Ser Asp Asp Thr Ser Lys Asn Gin Phe Ser Leu 
65 70 75 80 



Lys Leu Ser Ser Val Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser Tyr 

85 90 95 



Tyr Tyr Ser Met Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser 

100 105 110 



Ser 
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<210> 2 

<211> 120 

<212> PRT 

<213> Artificial 

<400> 2 

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin 
15 10 15 



Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asp Tyr 

20 25 30 



Gly Val His Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 45 



Gly Val lie Trp Ala Gly Gly Gly Thr Asn Tyr Asn Ser Ala Leu Met 
50 55 60 



Ser Arg Arg Val Thr Ser Ser Asp Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 



Leu Lys Leu Ser Leu Ser Ser Val Asp Thr Ala Val Tyr Tyr Cys Ala 

85 90 95 



Arg Asp Lys Gly Tyr Ser Tyr Tyr Tyr Ser Met Asp Tyr Trp Gly Gin 

100 105 110 



Gly Thr Leu Val Thr Val Ser Ser 
115 120 



<210> 3 

<211> 26 

<212> PRT 

<213> Artificial 

<400> 3 
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Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala 



<210> 4 

<211> 5 

<212> PRT 

<213> Artificial 

<400> 4 

Gly Gly Gly Gly Ser 
1 5 



<210> 5 

<211> 15 

<212> PRT 

<213> Artificial 

<400> 5 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
15 10 15 



<210> 6 

<211> 26 

<212> PRT 

<213> Artificial 

<400> 6 

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp 
15 10 15 



Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys 



5 



10 



15 



Ala Gin Pro 



Ala Met Ala Gin Val Lys Leu 
20 25 



20 



25 



<210> 

<211> 
<212> 
<213> 



7 

25 
PRT 

Artificial 
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<400> 7 

Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val 
15 10 15 



Ser Thr Pro Thr Pro Val Glu Val Ser 

20 25 



<210> 8 

<211> 11 

<212> PRT 

<213> Artificial 

<400> 8 

Glu Gin Lys Leu lie Ser Glu Glu Asp Leu Asn 
1 5 10 



<210> 9 

<211> 17 

<212> PRT 

<213> Artificial 

<400> 9 

Pro Cys Arg Pro Cys Thr His Thr Thr Asp Gly Leu Pro Thr Lys Leu 
15 10 15 



Glu 



<210> 10 

<211> 17 

<212> PRT 

<213> Artificial 

<400> 10 

Glu Leu Lys Thr Pro Leu Gly Asp Thr Thr His Thr Cys Pro Arg Cys 
15 10 15 



Pro 
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